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Dear Mr. Verhey:

LACO ASSOCIATES (LACO) presents to the Humboldt County Division of
Environmental Health (HCDEH) the results of groundwater monitoring for the first quarter
of 2006 at 481 Wildwood Avenue in Rio Dell, California. This report has been prepared on
behalf of Mr. Jim Seiler and W & S Enviro. The following elements are included:

e Summary of work performed and site history

¢ Hydrogeology and hydraulic gradient

Tabular summary of analytical data

Discussion of quarterly analytical results

Location map, site map, and hydraulic gradient map
Statement of future work
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Staff Geologist R.C.E. 57282, Exp. 12/31/07
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GROUNDWATER MONITORING REPORT, FIRST QUARTER 2006
Former Rio Dell Shell, 481 Wildwood Avenue, Rio Dell, California
LOP No. 12261, USTCF Claim No. 545, LACO Project No. 3577.05

INTRODUCTION

This report presents the cumulative results of groundwater monitoring conducted at the former
Rio Dell Shell site (hereafter referred to as the “site”) since 1999. Field activities associated with
the first quarter 2006 groundwater monitoring event were conducted on March 30, 2006. Please
refer to Table A, included below, for field sampling details for this quarter. Protocol for
monitoring well sampling is included in LACO’s Standard Operating Procedures, on file at your

office. Location and site maps are provided as Figures 1 and 2, respectively.

SITE CHRONOLOGY
1990: Three single-wall, steel, gasoline underground storage tanks (USTs) were
removed and replaced by two double-wall, fiberglass, gasoline USTs (one
10,000-gallon and one 12,000-gallon).
April 1999: One 10,000-gallon and one 12,000-gallon UST (both used for gasoline) were
removed, along with the associated piping from the USTs.
December 1999: Five soil borings (Bl through B5) and three monitoring wells
(MW1, MW2, and MW3) were installed.
June 2001: Monitoring wells MW4, MW35, and MW6 were installed and monitoring wells
MW1 through MW3 were reconstructed.
August 2002:  Nine borings (B6 through B14), four observation wells (OW1 through OW4),
and one extraction well (EW1) was installed.
October 2002:  Three monitoring wells (MW7 through MW9) were installed.
June 2004: Monitoring well MW 10 was installed.
August 2005:  LACO submitted a Remedial Action Plan.



Table A: Field Sampling Details for March 30, 2006
. WArE,R SAMPLING
MONITORING | SCREENED DTW PURGE QUALITY SCHEDULE
WELL ID | INTERVAL | (feet bgs)| METHOD| PARAMETERS | ANALYTICALS i
MW1 18-25 6.52 DTW Only
MW2 18-25 5.35
MW3 13-20 5.28
Mwd 7412 4.46 TPHG. BTEX,
MW35 5-12 0.90 MTIBE. TBA
MWé 5-12 5.07 DHP ORP and DO ; ’ Quarterly
DIPE, ETBE,
MW7 5-12 6.53 TAME
MW8 5-12 3.70 i
MWwW9 5-12 4.38
MWI10 5-12 4.19

A key to abbreviations is included as Attachment 1, and field data sheets are included as
Attachment 2.

HYDROGEOLOGY

The subject property is located atop colluvial deposits overlying Quaternary Eel River deposits,
situated approximately 2,000 feet northwest of the Eel River, and is approximately 140 feet
above sea level. Monitoring wells throughout the site are screened within two separate water
bearing zones, separated by a lean clay with silt unit, which is overlain by a stiff, dark gray silty
unit. Monitoring wells MW1, MW2, and MW3 are screened in the deeper water bearing zone
[approximately 13 to 25 feet below ground surface (bgs)], while monitoring wells MW4 through

MW 10 are screened in a shallower water bearing zone (approximately 5 to 12 feet bgs).

¢ The hydraulic gradient for the shallow zone was calculated using the hydraulic heads of
monitoring wells MWS, MWS8, MW9, and a three-point calculation. The calculated
hydraulic gradient for the shallow aquifer for the current sampling event was calculated
as 0.11 foot per foot in the N27°W direction.

e The hydraulic gradient for the deep zone, as calculated by using the three-point method in
the area defined by monitoring wells MW1, MW2, and MW3, is less than 0.01 foot per
foot in the N49°E direction.

Hydraulic gradient contour maps for the shallow and deep zones, created with Surfer 7.0

software and the three-point method are presented as Figures 3 and 4, respectively. Current and
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historical hydraulic head data are presented in Table 1, historical hydraulic gradients are

presented in Table 2, and a copy of the field sampling data sheets are included as Attachment 2.

LABORATORY ANALYTICAL RESULTS

Groundwater analytical data from the March 30, 2006, quarterly sampling event are detailed in
Table B, included below. Current and historical groundwater analytical data are included in
Table 1, and copies of the laboratory analytical reports for this reporting period are included as
Attachment 3.

Table B: Laboratory Analvtical Results for March 30, 2006

TPHg Benzene  Toluene Ethyvibenzene Xylenes MTBE TBA TAME ETBE DIPE
WELL  (ug/L) (ng/L) (ng/L) (ng/L) (ug/ly  (ug/ll)  (pg/l) (eg/l) (gl (ng/ll)
MW -—- --- e -—-
MW2 <50 <0.50 <0.50 <0.50 <0.50 il <10 1.6 <[ <10
MW3 260 <0.50 <0.50 <0.50 <0.50 180 <10 18 <1.0 <1.0
MWd4 <50 <0.50 <0.50 <0.50 <050 16 <10 2.3 <1.0 <10
MWS 1,100 12 <}.50 0.69 <0.50 430 68 90 <1.0 <10
MW6 76 0.69 <0.50 <0.50 <{.50 <1.0 <I9 <].0 <1.0 <10
MW7 1,300 <050 (.50 <150 <0.50 980 <60 94 4.5 <10
MWS8 580 <0.50 <0),50 <0.50 <0.30 410 <50 43 2.5 <10
MW 410 <050 <0.50 <0).50 ={.50 330 75 <1.0 2.9 <10
MWI0 518 <0.50 <0.50 <0.50 <0.50 370 71 38 <1.0 <10

DISCUSSION OF ANALYTICAL RESULTS

The North Coast Laboratories’ (NCL’s) case narrative states that the reported gasoline values for
monitoring wells MW3, MW7, MW8, MW9, and MW10 come from gasoline additives such as
methyl tertiary buty! ether (MTBE). MTBE and total petroleum hydrocarbons as gasoline
(TPHg) are the primary contaminants of concern at this site. The laboratory also noted that the
gasoline value for the sample collected from monitoring well MWS5 includes the reported
gasoline components and additives as well as other peaks in the gasoline range. Additional
laboratory notes are included in the case narrative of the NCL laboratory report found in
Attachment 3.

For consistency of data evaluation, laboratory results from the current sampling event will be
compared with historical sampling events exhibiting similar hydrologic conditions (March
2005). Since monitoring began at this site, there has been a significant lack of benzene, toluene,
ethylbenzene, and total xylenes (BTEX), suggesting natural attenuation has been occurring at the

source and within the hydrocarbon plume.
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Analytical results reported for the shallow and deep monitoring wells sampled during the first

quarter of 2006 generally fall within the range of previously reported sampling events.

Shallow Water Bearing Zone

Tert-amyl methyl ether (TAME) was detected in monitoring wells MW4, MWS5, MW7, MWS,
and MW 10 and remained within one order of magnitude since the last sampling event and since
March 2005. Tert-butyl alcohol (TBA) was detected in monitoring wells MW9 and MW 10 and
decreased one order of magnitude since March 2005. This is also an indication of natural

attenuation, as TBA is a degradation by-product of MTBE. TBA was detected in monitoring well

MWS3 and concentrations increased since March 2005.

In the groundwater samples collected from monitoring wells MW5 and MW7, TPHg
concentrations increased one order of magnitude since March 2005. TPHg concentrations in
MW6, MWS, MW9, and MW 10 remained within one order of magnitude since the previous
sampling event and since March 2005. Benzene was detected in the groundwater sample
collected from monitoring well MWS at a concentration above the North Coast Regional Water
Quality Control Board (NCRWQCB) water quality objective WQO of 1 pg/L; concentrations
increased one order of magnitude since March 2005. Benzene was detected m the groundwater
sample collected from monitoring well MWG6 at a concentration below the NCRWQCB WQO of

1 pe/L. A summary of analytical results is included in Table 1.

Deep Water Bearing Zone
At monitoring well MW?2, the concentration of MTBE is below the WQO of 13 ug/L, and the

concentration of TAME decreased since the previous sampling event and remained in the same

order of magnitude since March 2005. For the sample collected from monitoring well MW3,
detected analytes of TPHg, MTBE, and TAME remained within the same order of magnitude. A

summary of analytical results is included in Table 1.

INTRINSIC INDICATOR RESULTS AND DISCUSSION

Field intrinsic bioremediation indicators dissolved oxygen (DO) and oxidation reduction
potential (ORP) are routinely monitored during sampling. DO levels of 2.0 mg/L and greater,
and ORP levels of 50 mV and greater, are typical of aerobic conditions at a site. Inversely, DO
and ORP recordings below these thresholds generally indicate anaerobic conditions at a site. The
recordings of DO and ORP obtained from deep monitoring wells MW2 and MW3, for this
sampling event, exhibited ORP and DO levels below the threshold suggesting marginal
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conditions exist at these locations. Monitoring wells MW4 through MW10 (shallow monitoring
wells) exhibited ORP and DO readings below the thresholds, indicating that anaerobic conditions
exist at the locations of these monitoring wells. Historical intrinsic parameters are included in
Table 3.

RECOMMENDATIONS
e The next sampling event is scheduled for June 2006.
e LACO is currently preparing a limited Feasibility Study, per HCDEH comrespondence
dated December 9, 2005.

LIMITATIONS

LACOQ has exercised a standard of care equal to that generated for this industry to ensure that the
information contained in this report is current and accurate. LACO disclaims any and all liability
for any errors, omissions, or inaccuracies in the information and data presented in this report
and/or any consequences arising there from, whether attributable to inadvertence or otherwise.
LACO makes no representations or warrantics of any kind including, but not limited to, any
implied warranties with respect to the accuracy or interpretations of the data furnished. LACO
assumes no responsibility of any third party reliance on the data presented and that data
generated for this report represents information gathered at that time and at the indicated
locations. It should not be utilized by any third party to represent data for any other time or
location. The report is valid solely for the purpose, site, and project described in this document.
Any alteration, unauthorized distribution, or deviation from this description will invalidate this

report.

LIST OF FIGURES, TABLES, AND ATTACHMENTS

Figure 1: Location Map

Figure 2: Site Map

Figure 3: Hydraulic Gradient - Shallow Aquifer (3/30/006)
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Table 1: Monitoring Well Data and Groundwater Analytical Results
Table 2: Historical Hydraulic Gradient Data

Table 3: Historical Intrinsic Parameters
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TABLE 2: HISTORICAL HYDRAULIC GRADIENT DATA
Former Rio Del] Shell, 481 Wildwood Ave., Rio Dell, CA
LACO Project No. 3577.05; LOP No. 12261

Shallow Aquifer Deep Aquifer
Date Direction Slope (ft/ft) Direction Slope (ft/ft)
12/28/1999 --- --- S45°E 0.01
2/24/2000 S o S61°E 0.02
3/21/2000 --- -- SST°E 0.01
4/18/2000 -—- e S58°E 0.01
5/26/2000 - --- S46°E 0.01
6/30/2000 --- --- S55°E 0.01
7/31/2000 --- - S46°E 0.01
8/28/2000 --- o S43°E 0.01
9/22/2000 s e S43°E 0.01
10/26/2000 e - S5°E <0.01
1/1272001 . --- S45°E 0.01
5/2/2001 --- --- S59°E <(0.01
shallow wells deep wells
6/1/2001 installed reconstructed
7/6/2001 N73°E 0.05 St1°w 0.01
9/4/2001 S31°W 0.06 S20°W 0.01
10/18/2001 S87°W 0.03 N56°W <0.01
11/29/2001 S45°W 0.04 N35°W 0.01
1/2/2002 S35°W 0.02 NSO°W 0.01
1/21/2002 N8I°E <0.01 N76°W <0.01
2/271/2002 S20°W 0.05 NI°W <(.01
3/13/2002 S54°W 0.05 N27°W <0.01
4/19/2002 N85°E 0.01 N14°W <0.01
5/20/2002 N49°E <0.01 S41°E <0.01
6/13/2002 N21°W 0.01 S52°W <0.01
10/31/2002 N46°E 0.06 N7T°W 0.10
1/3/2003 S85°W 0.04 N61°W <0.01
3/18/2003 NO°W 0.04 NS5O°E 0.06
6/24/2003 N20°W 0.04 S7T°E <(0.01
9/18/2003 N40°W 0.06 N79°E <0.01
12/9/2003 NZI°E 0.01 S52°E <0.01
3/4/2004 N73°W 0.04 N50°E <0.01
6/23/2004 NS7T°W 0.05 S77°E <0.01
9/14/2004 N34°E 0.07 S77°E <0.01
12/16/2004 N3°E 0.11 N72°E <0.01
3/15/2005 NE°W 0.08 N55°E <0.01
6/8/2005 N33°W 0.06 N75°W 0.01
9/22/2005 N3°W 0.1 S83°W <0.01
12/5/2005 N5°W 0.06 NS5S°E 0.02
3/30/2006 N27°W 0.11 N49°E <0.01
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TABLE 3. HISTORICAL INTRINSIC PARAMETERS
Former Rio Deli Shell, 481 Wildwood Avenue, Rio Dell, CA
LACO Proiect No. 3577.05; LOP NO. 12261

Well/Sample Date pH Temperature (°C) Ecw (pmohs) ORP (mV) DO (mg/L})
MW1
6/13/2002 -—- -— -—- -59 -0.9
MW2
6/13/2002 --- --- --- -62 -2.7
10/31/2002 e - - 0.9 174
1/3/2003 - -- - 3 1.6
3/18/2003 --- - - -67 Ur
6/24/2003 e e - <11 0.07
9/18/2003 - -- -— -43 (.00
12/5/2003 --- --- - 3 0.54
3/4/2004 --- --- - 2 0.61
6/23/2004 _— - e Ur 0.35
9/14/2004 -—- - -- Ur 0.55
12/16/2004 - --- . -72 0.66
3/15/2005 --- --- --- Ur 0.93
9/22/2005 - --- - -59 .42
12/5/20035 - --- --- 57 0.48
3/30/2006 --- --- --- -39 0.60
MW3
6/13/2002 -—- - - -74 -2.4
10/31/2602 - - --- 92 0.8
3/18/2003 e - - -94 -64
6/24/2003 - e - \ 0.71
9/18/2003 e - - -64 0.49
12/9/2003 - --- --- -18 0.54
3/4/2004 -- --- - -4 0.52
6/23/2004 - --- - Ur 0.61
9/14/2004 - --- - Ur 0.47
12/16/2004 - - - -53 0.53
3/15/2605 --- e - Ur 0.59
6/8/2005 o -—- -—-- -103 0.533
9/22/2605 - s —— -62 0.44
12/5/2603 -—- - -—- 51 0.47
3/30/2006 - --- - -46 0.38
MW4
6/13/2002 -— o s -96 2.2
10/31/2602 - - == 44 0.9
1/3/2003 --- - --- -22 0.8
3/18/2003 - - - -75 -64
6/24/2003 --- - -- -34 0.67
9/18/2003 - - o -32 0.22
12/9/2003 --- - - -2 0.49
3/4/2004 e e -- 5 0.84
6/23/2004 -en - - Ur 0.88
9/14/2004 s - == Ur 0.43
12/16/2004 - --- -— -63 0.74
3/15/2005 -— - - Ur 0.50
6/8/2005 --- -—- - -83 0.64
9/22/2005 -- - w—— -73 0.63
12/5/2003 - - - 34 0.56
3/30/2006 - - --- -57 .69
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TABLE 3. HISTORICAL INTRINSIC PARAMETERS
Former Rio Dell Shell, 481 Wildwood Avenue, Rio Dell, CA
LACQ Project No. 3577.03; LOP NO. 12261

Well/Sample Date pH Temperature (°C) Ecw (pmohs) ORP (mV) DO (mg/L)
MW5
6/13/2002 - - --- -58 -1.6
10/31/2002 - - - 113 0.6
1/3/2003 - e --- -3 0.8
3/18/2003 - -- --- -79 =70
6/24/2003 --- o e 64 1.2
9/18/2003 - e - -83 0.44
12/9/20G3 --- --- - -30 0.64
3/4/2004 - --- - -21 0.67
6/23/2004 --- --- - Ur 0.82
9/14/2004 --- - - Ur 0.49
12/16/2004 - - - -55 0.42
3/15/2005 -— --- --- Ur 0.35
9/22/2003 e --- —m -81 0.5
12/5/2003 - e --- ) 0.3
3/30/2G06 - -— --- -58 0.70
MWé
6/13/2002 - - - -47 -0.03
10/3172602 - -- --- 82 0.3G
1/3/2003 —- - --- 52 1.1¢
3/18/2003 - -- - 24 1.45
6/24/2003 --- o - 14 0.89
9/18/2003 - --- - -64 0.29
12/9/2003 e --- - 10 0.77
3/4/2004 - - --- -6 1.23
6/23/2004 - e e Ur I.15
9/14/2004 - - - Ur 0.49
12/16/2004 - - - -68 1.18
3/15/2005 e - --- Ur 0.86
9/22/2005 - — - -84 0.36
12/5/2065 - - - 50 0.53
3/30/2006 -—- --- e -68 0.61
MW7
10/31/2002 e - -—- 248 4.50
1/3/2603 - - --- 34 0.70
3/18/2003 - --- --- Ur 0.61
6/24/2603 - - --- -48 1.20
9/18/2003 - - - -63 0.1
12/9/2003 - - --- =27 0.45
3/4/2004 - - ae -24 0.53
6/23/2004 --- mem -— Ur 0.48
9/14/2004 - --- - Ur 0.60
12/16/2004 - s - -78 0.53
3/15/2005 - --- - Ur 0.37
6/8/2005 n --- e -86 0.43
9/22/2603 - -—- - =79 0.43
12/5/20G05 - e --- 19 0.36
3/30/2G06 --- - - -59 0.54
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TABLE 3. HISTORICAL INTRINSIC PARAMETERS
Former Rio Dell Sheli, 481 Wildwood Avenue, Rio Dell, CA
LACO Project No. 3577.05; LOP NO. 12261

Well/Sample Date pH Temperature (°C) Eew (pmohs) ORP (mV) DO (mg/L)
MWS§
1/3/2003 - - -—- 7 0.70
3/18/2003 - — - Ur 0.21
6/24/2003 - -— - -86 0.88
9/18/2003 -—- - --- -86 6.12
12/8/2003 - —— - 0 3.44
3/4/2004 - - --- -36 0.68
6/23/2004 - -—- . Ur 0.80
S/14/2004 - - - Ur 553
12/16/2004 - - -- -69 0.72
371372005 - -- - Ur 0.37
G/22/2003 - - - -85 0.67
[2/5/2005 - -—- —— 10 0.60
3/30/2006 -— --- - -59 0.50
MW
1/3/2003 - - — 22 0.90
3/18/2003 - - - -9§ 1.25
6/24/2003 -—- - - -2t 1.53
9/18/2003 -—- - --- -44 0.24
12/9/2003 -—- -- -—- -15 0.37
3/4/2004 - - - ~14 0.61
6/23/2004 - - e Ur 0.70
9/14/2004 - - - Ur 8.62
12/16/2604 e --- - -79 0.52
3/15/2005 - e - Ur 0.37
6/8/2003 - - - -104 0.49
9/22/2003 —n - - -75 0.49
12/5/2005 -— -- - 30 0.53
3/30/2006 - - - -50 0.70
MW10
12/16/2004 o - -—- Ur 0.43
3/15/2005 - -— --- Ur 0.46
6/8/2005 - - e -134 0.57
9/22/2005 -- - -- -97 0.55
12/5/2005 - -—- - -1 0.49
3/30/2006 — - - -88 0.45
Notes:

UR = reading exceeded the negative range of the meter.
pH = Potential Hydrogen

Eew = Conductivity/Turbidity

ORP = Oxidation-Reduction Potential

DO = Dissolved Oxygen
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KEY TO ABBREVIATIONS
Former Rio Dell Sheli, 481 Wildwood Avenue, Rio Dell, CA
LACO Proiect No. 3577.05: LOP No. 12261

KEY TO ABBREVIATIONS
Alk -- Alkalinity
BTEX - Benzene; Toluene; Ethylbenzene; m,p- and o- Xylenes
CO, - Carbon dioxide
COC -- Chain of custody
Cr -- Chromium
DHP -- Down-hole-pump {submersible pump)
DIPE - Di-isopropyl Ether
Dis -- Dissolved
DO - Dissolved Oxygen
DTW e Depth-to-Water
ECw -- Electrical Conductivity in water
ETBE -- Ethyl Tertiary Butyl Ether
Fe -- Iron
FP -~ Free Product
LNAPL -- Light Non-Aqueous Phase Liquid
Mn - Manganese
MTBE -- Methy! Tertiary Buty! Ether
N -- Nitrogen
NA -- Not Applicable
ND<30 — non-detect at reporting limits shown
NOy - Nitrate
NOT - Sample not analyzed for parameter during current sampling event
ACTIVE
ORP -~ Oxidation Reduction Potential
P -- Phosphorous
Pb - Lead
PCP/TCP - penta- tetra- tri- chlorophenols
pH -- Potential of hydrogen
SGC - Silica gel cleanup
SO, -- Sulfate
T — Temperature
T&P - Tape and Paste
TAME -- Tertiary Amy! Methyl Ether
TBA - Tetiary Butyl Alcohol
TBF -- Tertiary Buty! Formate
TIC -- Total Inorganic Carbon
TOC - Total Organic Carbon
Tot -- Total
TPHd -~ Total Petroluem Hydrocarbons as Diesel
TPHg -- Total Petroluem Hydrocarbons as Gasoline
TPHk -- Total Petroluem Hydrocarbons as Kerosene
TPHmo -- Total Petroluem Hydrocarbons as Motor Oil
TPHs -- Total Petroluem Hydrocarbons as Solvent
g/L - Micro grams per liter {parts per billion)

Note: Not all abbreviations in this key are used in this report.
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21 West Fourth Street, Eureka, CA 95501

TEL 707.443.5054
FAX 707.443.0553

g;—/

Page 1 of 2

Project

Name: W&S - Rio Dell Sheil

Tech:
Maob/Demob time:

Travel fime:

Time cn site

Time off site:
Mileage:

WELL No.:

MW3

MW6

DIAMETER {in)

2.00

2.00

2.00

SCREENED
INTERVAL (#)

13-20

7-12

DEPTH IO
WATER {ft)

pH

TEMP (°C}

Ecw {umohs) E

ORP (mV)

FIELD INTRINSICS

DG {mgiL)
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TIME
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(DHPICE/B)
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VOLUME (L)
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COLCR

QBOR

INTAKE
DEPTH
(FEET}

DEPTH MEASUREMENTS ARE REFERENCED TO TOP OF CASING

TIME

METHOD
{OHPICB/B)

ANALYTES
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TOTAL
DRAWDOWN
(FEET)

REMARKS

WELL
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MEASURE ONLY

T ———— T
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e

e e

of , i
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oo

FINAL

I . _
INITIAL FINAL

—r —
INITIAL FINAL

WASTE DRUMS

DHP=DOW

)

i
[

i
!

N HOLE PUMP CB=CHECK B, 8-BAILER FOSFIELD DUPLICATE MB=METHOD BLANK FFSFIELD FILTERED
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21 West Fourth Street, Eureka, CA 95501
TEL 707.443.5054
FAX 707.443.0553

Page 2 0f 2

Project Tech: SJD
Name: wgs - Rio Dell Shell Mob/Demob time:

Travel time:

Time on sita:

Time off site:

Mileage:
WELL No.. MWo MWS MW7
DIAMETER (i) 2.00 2.00 2.00 2.00 2.00
SCREENED
INTERVAL (1%} 5-12 512 512 5-12 5.12
TTTBERTHTOTT L], 2% = e . 52 Gz )
WATER (ft) —_— e ——— s———— ML —
. INITIAL FINAL INITIAL FINAL INITIAL FINAL INITIAL FINAL INITIAL INAL
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= ! ; . : -
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i
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L a - - "
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REMARKS - e R T 8 [ ———— e
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21 West Fourth Street, Eureka, CA 95501
TEL 707.443.5054
FAX 707.443.0553
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Project Name:

Project Na.: S
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April 17, 2006

LACOQ Associates
P.O.Box 1023
Eureka, CA 95502

Attn: Accounts Payable

RE: 3577.05, W&S Rio Dell Shell

SAMPLE IDENTIFICATION

Fraction

Client Sample Description

01A
0za
03A
04A
05A
06A
o7A
08A
08BA
104
1A
12A

3577-MW2Z-W
3577-MW3-W
3B77-MW4-W
357 7-MWS-W
3577-MWEG-W
3577-MW7-W
3577-MWE-W
3577-MWI-W
3577-MW10-W
3577-QCTB-W
3577-QCMB-W
3577-QCFD-W

~\NORTH COAST
2] [ABORATORIES LTD.

Order No.: 0604106
Invoice No.: 57618
PO No.: TASK 3035

ELAP No. 1247-Expires July 2006

ND = Not Detected at the Reporting Limit
Limit = Reporting Limit

All solid resuits are expressed on a wet-
weight basis unless otherwise noted,

REPORT CERTIFIED BY
(ot BleekTonn. T Sl L
Laboratory Supervisor(s) QA Unit Jesse G. Chaney, Jr.

Laboratory Director

5680 West End Road = Arcala California 955219202 = 707-822-4649 = FAX 707-822-6831
“ﬂ.



North Coast Laboratories. Ltd. Date: /8-Apr-06

CLIENT: LACO Associates
Project: 3577.05, W&S Rio Dell Shell CASE NARRATIVE
Lab Order: 0604106

Gasoline Components/Additives:
Sample 3577-MW6-W does not present a peak pattern consistent with that of gasoline. The reported
result represents the amount of material in the gasoline range.

The gasoline value for sample 3577-MWS5-W includes the reported gasoline components and additives
in addition to other peaks in the gasoline range.

The gasoline values for samples 3577-MW3-W, 3577-MW7-W, 3577-MW8-W, 3577-MW9-W, 3577-
MW10-W and 3577-QCFD-W are primarily from the reported gasoline additives.

The reporting limits for ETBE were raised for samples 3577-MW10-W and 3577-QCFD-W due to
matrix interference.

The reporting limits for TBA were raised for samples 3577-MW7-W and 3577-MW8-W due to matrix
interference.

NORTH COAST LABORATORIES
5680 West End Road - Arcata, California 95521-9202 « 707-822.4649 « FAX 707-822-6831



Date: 17-Apr-06 ANALYTICAL REPORT

WorkOrder: (604106

Client Sample ID: 3577-MW2-W Received: 4/6/06 Collected: 3/30/06 0:00

Lab ID: 0604106-01A Matrix: Groundwater

Test Name: Gasoline Components/Additives Reference: LUFT/EPA 82608 Modified

Parameter Result Limit Units DFE Extracted Amnalyzed
Methy! tert-butyi ether (MTBE) 41 1.0 pg/l. 1.0 4/13/06
Tert-butyl alcohol (TBA) N 10 Lo/l 1.0 4/13/06
Di-isopropyl ether (DIPE) ND 1.0 Lo/l 1.0 4113/06
Ethyl tert-butyl ether (ETBE) ND 1.0 [Hel{ N 1.0 4/13/06
Benzene ND 0.50 pall 1.0 4/13/06
Tert-amyt methyl ether (TAME) 1.6 1.0 g/l 1.0 4/13/06
Toiuene ND 0.50 ug/l. 1.0 4/13/06
Ethylbenzene ND 0.50 Ll 1.0 4/13/06
m,p-Xylene ND 0.50 [Heli 1.0 4/13/06
o-Xylene ND 0.50 pg/l 1.0 4/13/06

Surrogate: 1,4-Dichlorobenzene-d4 97.8 80.8-138 % Rec 1.0 4/13/06

Test Name: 1PH as Gasoline Reference: LUFT/EPA 8260B Modified

Parameter Result Limit Units DF Extracted Amnalyzed
TPHC Gasoline ND 50 po/l 1.0 4/13/06

Client Sample ID: 35377-MW3-W Received: 4/6/06 Collected: 3/30/06 0:00

Lab ID: 0604106-02A Matrix: Groundwater

Test Name: Gasoline Components/Additives Reference: LUFT/EPA 8260B Modified

Parameter Result Limit Units DF Extracted Analyzed
Methyl tert-butyl ether (MTBE) 180 50 pg/l 50 4/13/08
Tert-butyl alcohol (TBA) ND 10 Ha/l 1.0 4/13/06
Di-iscpropyl ether (DIPE} ND 1.0 pgfL 1.0 4/13/08
Ethyi tert-butyl ether (ETBE) ND 1.0 ug/l. 1.0 4/13/06
Benzene ND 0.50 pg/l. 1.0 4M3/06
Tert-amyl methyl ether (TAME) 18 1.0 ugil 1.0 4/13/06
Toluene ND 0.50 pall 1.0 4/13/06
Ethylbenzene ND 0.50 pg/l 1.0 4/13/06
m,p-Xylene ND 0.50 pafL 1.0 4/13/486
o-Xylene ND 0.50 pall 1.0 4/1346

Surrogate: 1,4-Dichiorobenzene-d4 98.4 80.8-139 % Rec 1.0 4/13/06

Test Name: [PH as Gasoline Reference: LUFT/EPA 82608 Modified

Parameter Result Limit Units DF Extracted Analyzed
TPHC Gasoiline 250 50 uafl 1.0 4/13/06
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Date: 17-Apr-06 ANALYTICAL REPORT

WorkOrder: 0604106

Client Sample ID: 3577-MW4-W Received: 4/6/06 Collected: 3/30/06 0:00

Lab ID: 0604106-03A Matrix: Groundwater

Test Name: Gasoline Components/Additives Reference: LUFT/EPA 8260B Modified

Parameter Result Limit Units DF Extracted Analyzed
Methyl tert-butyl ether {MTBE) 16 1.0 pa/l 1.0 4/13/06
Tert-butyt alcohol (TBA) ND 10 ug/L 1.0 413106
Di-isopropyl ether {DiPE) ND 1.0 pg/l 1.0 4/13/06
Ethyl tert-butyl ether (ETBE) ND 1.0 gL 1.0 4/13/06
Benzene ND 0.50 g/l 1.0 4/13/06
Tert-amyl methyl ether (TAME) 2.3 1.0 Mg/l 1.0 4/13/06
Toluene ND 0.50 ug/l 1.0 4/13/06
Ethylbenzene ND 0.50 Mg/l 1.0 4/13/06
m,p-Xylene ND 0.50 pg/l 1.0 4/13/06
o-Xylene ND 0.50 /L 1.0 4/13/06

Surrogate: 1,4-Dichlorobenzene-d4 97.7 80.8-139 % Rec 1.0 4/13/06

Test Name: T1PH as Gasoline Reference: LUFT/EPA 82608 Modified

Parameter Result Limit Units DF Extracted Analyzed
TPHC Gasoline ND 50 ua/l 1.0 4/13/06

Client Sample ID: 3577-MW5.W Received: 4/6/06 Collected: 3/30/06 0:00

Lab ID: 0604106-04A Matrix: Groundwater

Test Name: Gascline Components/Additives Reference: LUFT/EPA 8260B Modified

Parameter Result Limit Units DF Extracted Analyzed
Methyt tert-butyl ether (MTBE) 430 50 pg/L 50 4/13/06
Tert-butyl alcohot {TBA) 68 10 pg/L 1.6 4/13/08
Di-isopropyl ether (DIPE) ND 1.0 Ha/L 1.0 4/13/06
Ethyl tert-butyt ether (ETBE) ND 1.0 Ma/l. 1.0 4/13/06
Benzene 12 0.50 pg/L 1.0 4/13/06
Tert-amy! methyi ether (TAME} g0 50 pgiL 50 4113106
Toluene ND 0.50 Hg/L 1.0 4/13/086
Ethylbenzene 0.69 0.50 pg/l. 1.0 4/13/06
m,p-Xylene ND 0.50 pg/l 1.0 4/13/06
o-Xylene ND 0.50 pg/l 1.0 4/13/06

Surrogate: 1,4-Dichlorobenzene-d4 93.4 80.8-139 % Rec 1.0 4/13/06

Test Name: [PH as Gasoline Reference: LUFT/EPA 82808 Modified

Parameter Result Limit Units DF Extracted Analvzed
TPHC Gasoline 1,10C 5Q ua/l 1.0 4/13/06
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Date: 17-Apr-06
WorkOrder: 0604106

ANALYTICAL REPORT

Chient Sample ID: 3577-MW6-W
Lab ID: (0604106-05A

Test Name: Gascline Components/Additives

Parameter
Methyi tert-butyl ether (MTBE)
Tert-huty! alcohot (TBA})
Di-isopropyi ether (DIPE)
£thyl ter-butyl ether (ETBE}
Benzene
Tert-amyi methyl ether (TAME)
Toluene
Ethylbenzens
m.p-Xyigne
o-Xylene
Surrogate: 1,4-Dichlorebenzene-d4

Test Name: TPH as Gasoline

Parameter
TPHC Gasoline

Received: 4/6/06

Matrix: Groundwater

Result Limit Units
ND 1.0 UGl
ND 10 pgit
ND 1.0 ugfi.
ND 1.0 pg/i

0.89 0.50 po/t
ND 1.0 po/t
ND 0.50 pg/t
ND 0.50 pgil
ND 0.50 pgil
ND 0.50 pgil

98.6 80.8-139 % Rec

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Collected: 3/30/06 0:00

Reference: LUFT/EPA 8260B Modified
D¥

Extracted Analyzed
4/13/06
4/13/06
4/13/06
4/13/06
4/13/08
4/13/08
4/43/06
4/43/08
4/43/06
4/13/06
4/13/06

Reference: LUFT/EPA 82608 Modified

Result Limit Enits
76 50 ug/L

DF
1.0

Extracted Analyzed
4/13/06

Client Sample ID: 3577-MW7-W
Lab ID: 0604106-06A

Test Name: Gasocline Components/Additives

Parameter
Methy! tert-butyl ether (MTBE)
Tert-hutyl alcohol (TBA)
Di-isopropyi ether (DIPE})
Ethyl tert-butyl ether (ETBE)
Benzene
Tert-amyl methyl ether (TAME)
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene
Surrogate: 1,4-Dichlorcbenzene-d4

Test Name: [PH as Gasoline

Parameter
TPHC Gasoline

Received: 4/6/06

Matrix: Groundwater

Result Limit Units
980 50 g/l
ND 30 pg/l
ND 1.0 ugil
4.5 1.0 ag/l
ND 0.50 yg/L
84 1.0 ug/L
ND 0.50 ug/l
ND 0.50 ag/l
ND 0.50 ag/l
ND 0.50 ag/l

97.6 80.8-139 % Rec

DF
50

1.0
1.0
1.0
1.G
1.0
1.0
1.0
1.G
1.0
1.0

Collected: 3/30/06 0:00

Reference: LUFT/EPA 82608 Modified

Extracted Analvzed
4/13/06
4/13/06
4/13/06
4/13/06
4/13/06
4/13/06
4/13/06
4/13/06
4M13/08
4/13/086
4/13/06

Reference: LUFT/EPA 82608 Modified

Result Limit Units
1,300 50 ug/L

MNORTH COAST LABORATORIES

DF

1.0

Extracted Analvzed

4/13/06
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Date: 17-Apr-06 ANALYTICAL REPORT

WorkOrder: 0604106

Client Sample ID: 3577-MWS8-W Received: 4/6/06 Collected: 3/30/06 0:00

Lab ID: 0604106-07A Matrix: Groundwater

Test Name: Gasoline Components/Additives Reference: LUFT/EPA 82608 Modifted

Parameter Result Limit Units DF Extracted Analyzed
Methyl tert-butyl ether (MTBE) 410 50 ug/l 50 4/13/06
Tert-butyl alcohol (TBA) ND 50 pg/t 1.0 4/13/06
Di-isopropyl ether (DIPE) ND 1.0 HgiL 1.0 4/13/06
Ethyl tert-butyl ether (ETBE) 2.5 10 pail 1.0 4/13/06
Benzene ND 0.50 g/l 1.0 4/13/06
Tert-amyi methyl ether (TAME) 43 1.0 g/l 1.0 4/13/08
Toluene ND 0.50 g/l 1.0 4/13/06
Ethylbenzene ND 0.50 g/l 1.0 4/13/06
m,p-Xylena ND 0.50 ug/L 1.0 4/13/08
o-Xylene ND 0.50 g/l 1.0 4/13/06

Surrogate: 1,4-Dichiorobenzene-d4 99.5 80.8-13%8 % Rec 1.0 4/13/08

Test Name: TPH as Gasoline Reference: LUFT/EPA 8260B Modified

Parameter Result Limit Units DF Extracted Amnalyzed
TPHC Gasoline 580 50 pg/l 1.0 4/13/06

Client Sample 1D: 3577-MW9-W Received: 4/6/06 Collected: 3/30/06 0:00

Lab ID: 0604106-08A Matrix: Groundwater

Test Name: Gasoline Components/Additives Reference: LUFT/EPA 8280B Modified

Parameter Result Limit Units 3} Extracted Analyzed
Methy! tert-butyl ether (MTBE) 330 50 ugfl 50 4/13/06
Teri-butyl alcohol (TBA) 75 10 Hafl 1.0 413106
Di-isopropyi ether {DIPE) ND 1.0 pgfL 1.0 4/13/06
Ethyl tert-butyl ether (ETBE) 2.9 i.0 uall 1.0 4/13/06
Benzene ND 0.50 pg/L 1.0 4/13/06
Tert-amyi methyl ether (TAME) ND 1.0 g/l 1.0 4/13/06
Toluene ND 0.50 Mol 1.0 4/13/06
Ethylbenzene ND 0.50 [Tis/i R 1.0 4/13/06
m.p-Xylene ND 0.50 pgit. 1.0 4/13/08
o-Xylene ND 0.50 Hgi 1.0 4/13/08

Suwrogate: 1,4-Dichiorobenzene-d4 101 80.8-139 % Rec 1.0 4/13/06

Test Name: 1PH as Gasoline Reference: LUFT/EPA 82608 Modified

Parameter Result Limit Units DF Extracted Analvzed
TPHC Gasoline 410 50 pgit 1.0 4/13/06
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Date:
WorkOrder:

17-Apr-06
0604106

ANALYTICAL REPORT

Client Sample ID: 3577-MW10-W
Lab ID: 0604106-09A

Test Name: Gasoline Components/Additives

Parameter
Methyi tert-butyt ether (MTBE)
Tert-butyl alcohol (TBA)
Di-isopropyl ether (DIPE})
Ethyl tert-butyl ether (ETBE)
Benzene
Tert-amyl methyl ether (TAME})
Toluene
Ethylbenzene
m,p-Xyiene
o-Xylene
Surrogate: 1,4-Dichlorobenzene-d4

Test Name: T1PH as Gasoline

Parameter
TPHC Gascline

Received: 4/6/06

Matrix: Groundwater

Result Limit Units
370 50 ug/l
71 10 ug/L
ND 1.0 ugll
ND 2.0 uglL
ND 0.50 agfl
38 1.0 ugf/l
ND 0.50 ug/l
ND 0.50 gL
ND 0.50 uglL
ND 0.50 ugll.

98.5 80.8-139 % Rec

Collected: 3/30/06 0:00

Reference: LUFT/EPA 8260B Modified

DF Extracted
50
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Reference: LUFT/EPA 82608 Modified

Result Limit Units
510 50 yg/l

DF Extracted
1.0

Analyzed
4/13/06
4/13/06
4/13/06
4/13/06
4/13/08
4/13/08
4/13/06
4/13/06
4/13/06
4/13/06
4/13/06

Analyzed
4/13/06

Client Sample ID: 3577-QCTB-W
Lab ID: 0604106-10A

Test Name: Gasoline Components/Additives

Parameter
Methyl tert-bustyl ether (MTBE)
Tert-butyl alcohol (TBA)
Di-isopropy! ether (DIPE)
Ethyl tert-butyl ether (ETBE)
Benzene
Tert-amyi methyl ether (TAME}
Toiuene
Ethylbenzene
m,p-Xylene
o-Xylene
Surrogate: 1,4-Dichlorobenzene-d4

Test Name: TPH as Gasoline

Parameter
TPHC Gasoline

Received: 4/6/06

Matrix: Trip Blank

Result Limit Units
ND 1.0 ug/L
ND 10 g/l
ND 1.0 ugl/l
ND 1.0 g/l
ND 0.50 g/l
ND 1.0 ag/l
ND 0.50 gL
ND 0.50 ug/l.
ND 0.50 ugiL
ND 0.50 ug/L.

97.2 80.8-139 % Rec

Collected: 3/30/06 0:00

Reference: LUFT/EPA 8260B Modified

DF Extracted
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

Reference: LUFT/EPA 82608 Modified

Result Limit Units
ND 50 ugfl.

NORTH COAST LABORATORIES

DF Extracted
1.0

5680 West End Road - Arcata, California 95521-9202 - 707-822-4649 - FAX 707-822-6831

Analvzed
4/13/06
4/13/06
4/13/06
4/13/08
4/13/06
4/13/06
4/13/06
4/13/06
4/13/06
4/13/06
4/13/06

Analvzed
4/13/06
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Date: 17-Apr-06 ANALYTICAL REPORT

WorkQOrder: 0604106

Client Sample ID: 3577-QCMB-W Received: 4/6/06 Collected: 3/30/06 0:00

Lab ID: 0604106-11A Matrix: Groundwater

Test Name: Gasoline Componenis/Additives Reference: LUFT/EPA 8260B Modified

Parameter Result Limit Units DF Extracted Analyzed
Methyi tert-butyl ether (MTBE) ND 1.0 ug/l 1.0 4/13/06
Tert-butyl alcoho! {TBA) ND 16 ugit 1.0 4/13/08
Di-isopropyt ether (DIPE) ND 1.0 uglt. 1.0 4/13/06
Ethyl teri-butyl ether (ETBE) ND 1.0 ug/l 1.0 4/13/08
Benzene ND 0.50 ag/l 1.0 4/13/06
Tert-amyl methyf ether (TAME) ND 1.0 ug/lk 1.0 4/13/06
Toluene ND 0.50 ug/k 1.0 4/43/08
Ethyibenzene ND 0.50 g/l 1.0 4/13/06
m,p-Xylene ND 0.50 pg/l 1.0 4/13/06
o-Xylene ND 0.50 Hg/L 1.0 4/13/06

Surrogate: 1,4-Dichlorcbenzene-d4 97.3 80.8-139 % Rec 1.0 4/13/06

Test Name: T1PH as Gasoline Reference: LUFT/EPA 8260B Modified

Parameter Result Limit Units DE Extracted Analvzed
TPHC Gasoline ND 50 g/l 1.0 4/13/06

Client Sample ID: 3577-QCFD-W Received: 4/6/06 CoHected: 3/30/06 0:00

Lab ID: 0604106-12A Matrix: Groundwater

Test Name: Gasoline Components/Additives Reference:; LUFT/EPA 8260B Modified

Parameter Resuit Limit Units DF Extracted Analyzed
Methyl tert-butyl ether (MTBE) 350 50 g/l 50 4/13/06
Tert-butyl alcohol (TBA} 85 10 ug/l 1.0 4/13/06
Di-isopropyl ether (DIPE} ND 1.0 pg/L 1.0 4/13/06
Ethyl tert-butyl ether (ETBE) ND 2.0 pg/L 1.0 4/13/06
Benzene ND 0.50 Hg/L 1.0 4/13/08
Tert-amyi methyl ether (TAME) 38 1.0 pa/L 1.0 4/13/06
Toluene ND 0.50 g/l 1.0 4/13/08
Ethylbenzene ND 0.50 ug/l 1.0 4/13/06
m,p-Xylene ND 0.50 pa/l 1.0 4/13/08
o-Xylene ND 0.50 B/l 1.0 4/13/06

Surrogate: 1,4-Dichlorobenzene-d4 98.8 80.8-139 % Rec 1.0 4113106

Test Name: TFPH as Gasoline Reference: LUFT/EPA 82608 Modified

Parameter Result Limit Uniis DF Extracted Analyzed
TPHC Gasoline 500 50 uo/il 1.0 4/13/06
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